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Abstract of JP1219583 

PURPOSE:To improve the accuracy of 
measurement by measuring a distance on an 
optical heterodyne interference basis by a 
semiconductor laser whose oscillation 
frequency is controlled to stabilize the intensity 
of light. 

CONSTITUTION:Laser light 7 emitted by a LD 
1 has its intensity stabilized by a driving 
current control part 3, etc., and its frequency 
varies regularly through a modulator 4 and a 
Peltier element 2. Here, the laser light 7 is split 
into two by a beam splitter 9 to irradiate a body 
13 to be measured and a reference mirror 11, 
whose reflected light beams are multiplexed to 
generate light 14 which has a beat frequency 
and a phase corresponding to the difference 
between the distance between the beam 
splitter 9 and mirror 1 1 and the distance 
between the beam splitter 9 and body 13. Light 
beams which illuminate mirrors 18 and 19 
through beam splitters 8 and 17 are reflected 
and multiplexed to generate light 20 which has 
a beat frequency and a phase corresponding 
to the difference between the distance 
between the beam splitter 8 and mirror 18 and 
the distance between the beam splitter 8 and 
mirror 19. Beat quantity data on the light 
beams 14 and 20 are obtained by counters 24 
and 25 and an arithmetic part 26 accurately 
calculates the distance to the body 13. 




Data supplied from the esp@cenet database - Patent Abstracts of Japan 



http.7/v3.espacenet.com/textdoc?DB=PAJ&&IDX=JP1 21 9583&F=0 



2004/08/26 



® 

® a * S 49 it fr ( J P) © 4$ fp tb EB i& m 

® £tH§4£f* £t $g (A) ^1-219583 

©Int. CI. 4 (KStlE^- If rtSlft iFfig; i 5= (1939) 9 e 1 B 

G 01 S 17/32 6707-5 J 

_ Sfloaott 4 (je H) 

m BS63- 44949 
@& H Bg63(1988) 2 ^26B 

®ft a a &m± mm tc± 



w m m 

E « » £ « I 
4$ S> * <D *5 [S 

* £ & <> K * to ;s * & £ 

«S^«tt*>^iOS«3fe, J: Cf «l ; 

^ * ft . ?-i-<i*4csiiTjett7*-s 

* js« a. 

ai-^aiftf si 5 b <a -r * ± 



35 X . 

3. ^ m # u - if m & is a & m ^ & # . u 
* £ * * ^ £ . s**^*£m*sn 

fSWIf*, T* * * ^ 5 : i I: J; ») 

siiiE/notr - hm^^r^^-r^ttiEfi^ 
1 & & z m 3 m *> m n \z tz & <o m 

<&&±e>mm&jf> 



— 459 — 



- If f - 








t 




- * 










t 






•\ 


ffe * 










to 






V 


- if 


tr-A*^&** 




: i i: J: ») 




K 


m m 


« 


8 


ttr * 


-c *> s&n* mm* 






& 


lc 


BO * 












< &*<0 U 


to 


> 














K 5ft * * 




SI 


ft ** 






* -e 




3 


S i L T fit 




<0 


IX ft* 


to 




to *< 






# tf) U ti s 




ft 


31) £1 


to 


JSC 




ia m t ^ t> to „ it 




€1 a ■ <o 




» 


i>< Jg 




to 




a^.taftt «» 


Si 


* ia m l tz 




to 


S a< 








awft?s«*B** 




<b a< g * s 


ft 




ffl & 


tz 




H X 


<i . * 85 £ ft: o a$ 


9 




< 




1/ - 


if 




* W ft * £ trffiffl^ 






t 




• 












_t xe u — 


if 








ft 


£ L 


T & ffl * 5 J§ Atttft 


» a i t x 










» 


31 2 




< 


t> <o i>< IS ft 




n 






o 












(in 


iz 


J: 




<32>* m & U 




¥ # * u - 


if 


( 


Ei T 




L 


D £ 


Ifr -T * > (83)^ 


to 


& A tg eft to 


in 






tl 











ffl 1/ - if fcT - A (34a)(34b)tO& 


fa 3£ 


to 


ff* W ft^ 




it 


u IS B * tr - h 




tft di -s c 




J: 


») , ± 


ia 


m 


*f<o&*fcfcB** 


c 




o 














(37) £ T tO 


Kg A 


11 


mm t 


/x 






n 


T ^ * <*> T 




a- 


*> . m 


m 






IS 


^ » (O ^ ^ 


ft] 










■fc 0 . SEA * t> * 




* d i A< 






0 












> 










± £ m « aw ft » 


s 


rc H \* T <i 


. L 


D 


(33)^ 






asftsu-if* 


CD 




^ A 


*S 


a <o # 










L D (33)0 


a ISC 


CO 


w * 






^ 5 O T * 5 ^ 




e - A X ^ 


t) 




( a 6 ) a> 










> *s * t/ tr 






^ y * 






(38)^ ^ tt W 5£ « 




«5 (39) * T 




« 


<o £ IC 








« 


^ . 0t » 






U T <0 




A 






# * <o r 


ii fx 


< 


> L D 


(33) 


<o a at <o ft tz t 




# -r -5 C i 


iz U 




T L S 










ff 'X ^ C <h 






tt < 'X 








*< 




. L 


D 


( 3 3 ) IC 










it iz m n + 


5 « 




tft a fb 





?*B3¥1-219583 (2) * 
u-if3fc(34)*di;>j-r* (cfcAm^t-^it^t^s 
: i i: J: o is-if**«ltttt£ai&tt£c&i;:o 

l> r ii . W ^. «f . C. BEHEl H. K.FRITSC1I;ELBCTR0NI 
QS LETTERS 31ST JANUARY 1 98 5 Vol ,21 ML 3 K IS 



ft S ft T 1* ft ) 


o w O 1/ - If # (34)« 




^ (35) 


* a t r ^ - 7 


5 5 - s tr 


- A 




M v * 


( 3 6 ) <C 3) ft T 


. I i: ifl ft fS) ^ isi < 


2 * 


to u - 


If tT - A (34a) 


(34b) ic ^ tt * ft 


' 


# to 


u - 


tT - A (34a) ;&< 


5 5 - (37) IC m w * 


«t» ft 


S i i 


h iz v to ^? (0 1/ 


- if tr - A (34b) 




> X 


(38)^- 




SE ( 3 9 > tC 951 £ it * 


n * 


• -e l 


r . ± «e & u - 


If tT - A (34a) (34b) it 




ft e ft 


5 7 - (37), » 


m S « fer (39) li 


J; ♦) 


RSI 


* -ti- £ 


ft v r > m tr - 




^ ft 




* * * ft 3» 


*? & & 23 (4o> »c ^ n 






± 82 <0 m fiJt <0 




n cdf 






AX^M y ^ ( 3 6 ) *> \ ^-(37)£-C 


to ffg m s 


-k C/ttaH3e*4&«9(3 9)* 1?0?§ttic« 




r * 


cf tr - a x y y 


^ * (38) ic a? a>n^F& 




^ n tz 


W « to u - if tr 


- A « Hi S (40) «3 ^ 


^ ft 


z to -c . 


% n G H Z /lASffiT A i Oi:^ 


L t: 




/ft CO ^ 


f t: ic n ■* z « 




0 0 


G H 


z / *c 


G at -c * « *^ ^ 


, a a * as ^ fa be 


J: < 


a* a 


L X h . 


ft W ffl K *$ 


r5*GBma«:to*fc t> 


ir m 




C J: •> Tl» L D 




-t * 


Z ± iZ 


/X S . L tz & -* 






*r fb 


to ^ & tt ^ m 


» L . ^ A tg « * 


« » 




: t i: B t 4 








£t ± <o ^ j& n ^ 




£ \z 


fX S 


CO T . 


* »? fa w <o ffi 


Rl » ft « ft fx' c 


<b 








•5 CD T £ * 0 








* tz . ± »e # 


A^aitosciftto^ 


fx y> 


r > 


L D 


(33)tO St U 




^ to 




& H r 


-5 tr - h (» *t to 


m . a *a * j> 


tH * 






* & ft -5 s ^ 








» » fb 




t u 6 w ja * ^ 


» 






i2 ^ . L D(iJ)i:^Af *j|f 


^? <o 




- ^ 


* i i t fc> LD 


O3)<o a a * & 


ai-r^SM^^^JKf^f^^c tic 




. L 


D (33) 






ft -5 d« . 



-460- 







it 


* 


% tt «■ & 0 Gl 




CD T 




* * > & A £| B9 


ic & f& to it a< *t u » - 


CO ft 


IZ g 




a « & » & m *< £. t * 






T L £ ^ i ^ 


^ nil is a< * ft tt 






$ £ k . a: i% 




19 * 






» m £ « & «9 & h <o s II 


* a 


4> 


l> W £ 9H= *J 


l» r li ^ L D <33)co Hi 2) 


& 35 


l£ # 


i; i>j t 4 tr - h 


ft *f <0 W & *< 3* L < >J» * 


< K 


0 * 


fg At ffl £ « « * 




t£ ft 


«h O 


•5 3 t * 5 o 








< $6 91 co B Jft > 








d O 5fe 9! « ± 




n /r 


t> CO 


T * 0 . L D C 


tt-a-ftfc&ttsgsg*. * 


m & 


ft ^ 


<w Kg h -r i« *S 


& IC & L ^ O V* T tt 


aw s 


« & 






£ *< 




ft At AN 3- 55 H 


*riaf*-rftc:<t£-Ba*i<t: 


L T 


^ ft 


< a J® 3r ftf t* iT* 


ft * «> co ^ & > 






>■ n m h M A. 
x lc a ^1 t 


.'ft st if- t Vv /Tl - /n ft 

*S HX IT © 1Z 95 vj ^ w W 3€ 


W co 


BS At 


3« 3£ 5S S U > U 


-if*co«fclfc*tt»* 


ft 


J6 <0 



»BB¥ 1-2 19583 ( 3) . 



X- & ft + ft 


i6 


CO >{i 


*9 {* u - -tf 






a 






t * H ft * ft 




CO 






















u ~ if a fit $9 pp 








L 


T 


a 


a as » ^ & * 


* 










^ _ 




tarn 


- m& & ^ & 






^ t COT? * 6 












L 




* 


^ (* 


U - If « l& 15 K 












L 








& ^ d n « u 


— 


if 






s 










^ * ^ ^ ^ tb ^3 




n 


•5 






if 




A 




L T 3? 3£ co S «P 


St 




CO 












- If 


IB £fr ftl £ J$ 






















A< 




* 


L 








S3 




» u - -»f * & aj 


^3 




n 




U 


— 


If 5fe O — fiB ^ 


2 




t » ^ n ^ ti & 


t> 






— 




J: 


e> r « * ^ . 






^ 5 : i i: J: 0 


Ml 


iE 




co 












iE ^ £ ^ & 




W 


L 


r 










o 
















< ^ m > 




















£1 ± CO « fiX 


to 


mm 












ft 




* ^: & u 


L 


D CO 


a «c * ¥ « u 




if 






$9 


99 









-5 


<— 




<: i: »? u - if jfea 


& *fc 






i^ 


X 


L D 


co a £ *4 SB L . 


u - if * £9 ft 








IE 




i: $1 » L , $ 








«(*:w~if«l&« 






SE 




33 




tz n it t r & ft * 


it ft d t T 






o 






i: J: D L D i; 
















*• 


L 


X * 


±se***<*u-if 


{ft ^ « » 1H fil 






> 


if 




» * 3c S It 


L 




iff 


°«cOU~if^t^ 


m ft 




u 




if 


* K 


^^tb^^nft u 


- if ft* 




ft 
































5 n ft U ^ if 












u r . ± se « 


a 
pa 




CO 


P-if3fe*2»L 






{f 






A J} 


i LT^r^coiS«6 


a t co & \z *t 






ft 






ail 5£ *t «t «l C 






5iUC, (ft ^ 




^ 






u - 


if «S*fr*8ffI* £« 


r ft « « ^ » ^ 




















J: 








*r * 




ICtt, £ * 5R 














CO 








- h 


(3 


0 


u 




if* 








* 


t . 






is n . \* - 


h 


fi 




ii . ^ ^ ft; U - if 




<M 




CO 




- if 


* 3ft jft f I # i 


co s qi a ck ic 






T 


BP 




© tc J: 0 ft 31 




n 




U-if^«ttttcO 


# * 


CO 






(* 


u - 


if 


r ft c i ^ x 


s 










S 6" J8i ft »t . 


(a 


fa 


CO 


(3 ^ t U ft O -C % 


± e 






if 






«-3cSft^ftdi 


*< T 3 ft Q 










if 


^ m & tt co 




CO 






- h 












±2S^^(*U-if 


^ ^ ft i n 


ft 


u 








£ V 1 * T IE It 




At 








ft • 


if 




CO 


- 85 


* 2 » t r . -en 


•e n s s ^ 






<k 






A; . ±. E ^ & 




t> 




ifact$!»^a^ 








R 


« 




> & 2 it ft c i 


ic * o *o iE m 


CO 










* us ^ a £ , 




31 




^^A^chfitt 


$n - 




h 








r ft *& iE {3 ^ ^ 




r 


<■> 


ft 


& 




^ a ^ ^ 




l> 


CO 


•e * s £ k u . 






Aft 








WliEfflcotr - hft 


# «r 1^ r * * 


fO 










f a ic J; D 






CO 








h 








^ ft ffi iE * ff ^ 


C <k *< 7? d ft 


CO 










ifi tt ? R i: J; 


0 




$9 


© ^ ic »i m r ft 






L 


D 


CO 




^ ^ » t ft c i c 


J: ft u - if * 


m 










s £ a< -c 5 




o 


L 


/s d< -> r » c co * 






CO 




ft 




co m ^ ic i£ a -r 


ft « l£ «r ^ 




it 





-461- 



< n ft W > 

# i auco^flflco«3^2u^^a^> — & *fc e*j * 

^^afc^o-ara S ^ rt, *• ~ # (2) £ & 
a IC II tt L T ^ 5 4 i (, I; , IKi&mftS*»SS<3)U 

T. x*f OKWLxtt, & a 2 (4) ic 

^ * n &&£fticttJCL-c«a*tta<&ft-r*u~ 

VftttofJTZJLOlZLXUZo * fz . ±£ L D 

(1) I* . R^^i;i/-ifjfe*niwti:i^T?ls 
b <o x * *> s M$ft&u--y££s 
ft*-*?***'* K (£IT, P D <t ffr * ) 



ttlffl ¥1-219583 (4) * 

fitt <b O IS * ftf v i£ & < /X 5 J: -3 fc 41 SP <* n a 
L fz 1>< ~> X s & £ 3c s& ft * n . ^ o # 

mm<o&&®^iz&\.>T&<tzit*>titz \s - v it 

jc & # n £ . * L r ^ tr - a x :/»;,,*©) ic 
* * GHZ £ l% t li > — 88;*<iflftic5tJ**nT&# 

i 5 — (lt)icjRjft s *i % ^ l r , 

U>X(lS)(iLTR«tM«*{U)(;lJH»n 

^ ©) i: ^ ^ n , a a * n * « : osft $ n^* 
d4) i±. i/^(i5)tatrPD(u)cjB»jpn, 



J: is, ft ( 1 4) \z n a; -r * ^ -< ;p a: ft * ft tc ? si fs 
^ tc m $ n * . 

* * . ±2eajrt*-*s&oon*. a # * *< a? * n 
*e-A^r!i^(in*irLT*»j, ± se a a* 

3feo-SJ*<ia^i:RjJ}$nt38 1 O 5 v - (18) 
7-{l8)(l9)i:j;»)S»^n/:*li, ± X2 £ ig tf> 

«»fia-3Tiatr-Axr»; * * < 1 7 ) \z 9 a* n . 
® a 3 n * D - offifi*n^^(20)(iPD(2i)«c 
Jffl M s n , ± » # ( 2 D) k r * u ^< £ rt * # 

±ss p d c 1 b > c z 1 ) ** * ta * n <& « 5* re *t <* . 

* n ^ n '< > K X V 1 A'*<22><2S)*g|LT* 

* > * (24) (25)K (ft & * n . ^ /; * > * (2 4 ) ( 25) 

frz>&i)zt\zi30^ y *t * mnu (2%)\z 

-* *> C t \z X K> . Sa*&&(3*t*9L&+Z£*>tz 
L T l« * • 



£ SI 2 (4) * £ O ^ 33 *f *< K ^ >f Q * 3 L T 

***Q)\z m ft tz&{t$i£* 

rii, LD(i)<o5fi»««tt*t>«BijW<c^<b^^ 

* <, ifi > ; o Jia ^ c ^ r , l d u) <c * * *a a* 

£ ft t L X a , * ft: »> 'h £ I* & ft fc ft -e £ r b 

* < * LD(1)^100CHZ / tSflfc©^jg|?itt 

T#i 0 ^LTs iKLD(l)li, 3K2TfllCU--!r 
fnJ*>£ai4t<**iS u--tf^*PDC6)fC«k*)S7fe* 

o -c , ife <c < ti z> x 6 .1? m a^n^^AJts^^- 

L DIDKfttt L % U--tf^3Hlt3!^ge^ft^SCi 
oTt, L D(l)<0^fl5««tS!*<K5ft^^O^*^^, 



-462- 



Hfifl^F 1-219583 (5) * 



/Jv $ i> 


CO T 


& 5 £ s 


ft ft ft & <t 


\z & I* * 


# s u 


x p b 


(tl)i:J:9SXL 


t . f - h a » ic n tc r 


fh £ n 


ttt * 


s c £ a< r 


Mo BP^ 


. L D (1) 


cd <& # 




* m it * » 




* tu 


it* S 


n * u - if 


(7) li , SI 




IC # ft 




t< > K X 7 


A to 


^ (22)IC f - h J53c ^ 


a n . 




« ft ** «o * 


*t m *j ic 


&ft* * 


- £ <C 








-5 • 














O > 9 <24)K 




iHfti$ra^*)Otr - M» 




u - 


if * (7) tt > 


t: - a x y 


U 7 9 <B) 


K i; 0 


\z nx> 


^ * /7 *7 > b 






2 # <* 


n fc 




# *< tr - a 


x r y * 


* ©) \z 




. ± 16 r - A 


x y 




J: 0 # 


£ IC 


2 # 3 n > 


& n r m & 






& $ n 


* « % tr - 


A X 




( 1 1 ) ic 




£ n * £ £ 


b ic . S itt 


fi£ to f>< V 




it <o — 


85 ifl ft ir s 


ft $ 


nr » i o ; 7 - (i8)i; 


(12)* 


a t 


r » aw s at 


& 83 <13) IC 


m. « * n 




m m * 




, K 




t T . 


± E 


S II'J ^ (2 


, * n ^ n 




Z Z. h 


2 <D * 


^ - (is) ic m 


« $ 


n^o *tTs ±i6&sa 


IZ £ $ 


% IfD 


- e 95 * & 


r> x m V tr 


- A X r 




W * (1 


v n ens 




n 5 : i i: J: 0 s IR)— ^ 


(9) 1= 9 


* ft 


* si a s n 


K i i: J; 


*} . ^ - 


A X T 


hj * a 


o t tr — 


A X 


^ y ^ ^ ( 1 7 > ic ^ ^ n . 


y 7 ? 


(9) £ 




(11) i o IB 


fit * £ 


cf tr - 




n i : i i: J: 






A X :/ 


»J v 


* (9) £ ft jH 


J£24fcfc (13)<k <DI§ 


tt <o 2£ 


1 O 5 


^ - (li)to 


re » 




\Z tt JE 


* -5 


tr - h m ft 


ft s & IS * 




( 1 4 ) a< 


^ (8) £ 


SB 2 O $ ^ - 


(19) 


£<DKtt<D£IC**I&-r<5 






ig\ J- IP 


3fe ( I 4 ) IC 11 


. u - if 




tr — h 


mmtsc s fit « 


* fr 


r * 7t (2o)^< ^ ^ $ n * e 


g ft ic 


*s eg 


S fifc # >*< 


± < £ * n 


T V> tL \+ 


C t iz 


« , Jt 


86 < 2 0 ) ic <i 




-■tfTfcaaraMfcicfcH*- 


* * • 














^ ± < ^ * n 


T ^ 


^ i> : t i; <i 5 , 


t A: 




T . C O # 


(14)* * U 


> X (15)* j9 U 


t 




7t (20)^: PD(21)i:J;0S* 



L T 


^ tr 




h 




^> 




^ it 


^ <£ «3 










^ * aw ^ 


t 


r ^> < c i ic 








^ ^ ^ 






■i- 


S C i ^ T # . 


^ K 


X "7 -f 


A X 






7 * 






® * m ic *> 




^ ^ CD 




( 2 3 ) ic 






tr 


- h j& ^ ^ « 


£ T Z 


^ ft fit J£ 








nt m 


t 5 : i J) 1 


X * . ^ tfi ^ 




?t a a . 




❖ * W 






m 


^ ic 35 » L . ^7 


O > 9 


(2 5) IC J: 


i> J: 




tr 


- A 


x r y 7 




©) ^ & 5 5 


-7 — 


(ID* 










CD 


kf - h ic ^ ffi; 


f 4 * 


•7 > h T 3 






ic a 




^ ft «5 (13) * 


X <D 


mm * 


- ^ 








<b 










i£ fit 


IC 


» 




* w £ J&< 




^ S o 








t X 




± 


26 




> 9 (24)IC X 


*> t§ t> 


ti tz * *> 






CD 








JS "5 IC % ± 


S6 O 


« aw 


> h 












±tZ* * > 9 


(25)IC 


X 0 19 & 




S 


u 


> ra 


wit* 




. x a en m 


<£ m 


^ mm 


ft tz 




> 




7 s 




9 *< & lc « » M 


(2$)IC 


& ^ n 




w 




* n 


X 0 . 


tit 


fiX * (ffl * ft r 




£ -c 


^ z 


<h ic 






■* 




m <r> & * 


i* » l 






L 






je « aa s 


IS 


B£ £ JSS ^ c 




t? £ * . 


« rc 


S < 




3^ 






m rr t£ o /r « 


^ i It 


« L T ^ 


ft 


«» 








CD 




* ft 


S 4> CD 


i£ it 


ic Ac 




X 






S (tt ic < ft 


» » 


<o fi a -r 


T U 




< 




^. IdT , ^ 




o«2«t»ise««:cD 


ftT * 




^ * 




iE 


L 


r 


. ** « S « SI to 


(13) i 


O ffi tt 










*< "C § S 




^ ic *j ^ $ ^ x m 


7J * - 




Ht ic 




til 






C t A< -c $ « . 


5 y> IC 


u m it a 


^ 8? 


00) 






tKi 








/U 7^ X 




-5 i 




± 


se 




> 9 (24) IC &> 


O T li 


. tr - a 








CO t& 


SI - M & 


ft 


c 




x ^ 


y -y 




(9) 


IC 




5 ^ & # O 3t % 


£ o It 


ic *i rt; 










£ ic * ^8 


» 




^ -r * 




^ > 


h 


7 s 






»< » n . flb ^ 




> 9 (25) 


& 321 








^ ft . H 


ft 


ft^iasft^ica 




\z H 




1* 


> 






A x V * 9 (8) 


IC X * 


^ ^ ^ 


c i 






fife -c 


^ ^ > 


w 


CD|^BflCD«&*Ht 


35 t U 


ft «5 




it 








- * a< 


m h ft Z 




m 




ic i> 




CD 




£ a< sj 


<0 T 










Jzathu * - 9 m 


W IC *5 


if -S * & 


fife T? 


*> 


-5 


o 













-463- 



< 3fe W <0 JR > 

ft*ttfltKii:i;D»fia».a^«8t, L 
MftA«**M»t«C4:i:jiO i' - ^ ft % & 

* # £ ft * . w&nfcu-r-tfjteica^r*^^ 
>T^)jfe(cs< i§ *t a« * ft ^ u 7 i: l 

T n * © T * KttttettK^f L < : i/K 

^ i i t * 9* & *> f3| * <fc . J: Cf ^ 

<0 Zh & * 31 -t 5 o 

fS^K ^ c L T I* * © 

& ft *&SiiW3SttJ«**L<ie5 
*3»ftWtt, 5 & * ? ic «fc •? ^ - if * * & # 

l t u - if ft, a*z£ * * £ a u . cou-if^ai 



»l» ¥1-219583 (6) 
<o tr - mi ^ ic a $ m ie * ^ * ? (c l r v^ 

SOT. i|i«»i/-f(oailC^Mat^:ii:j: 
21 £ £ W ft ;* * * i§AiaWS£!iHff*»L<iS5*5>*c: 

^ ^ E3 . 

(1) • L D , (21 « ^ * * * & ¥ % 

(3) ~ W tt * ffl $9 90 SU (4) • - £ 3S S . 

(6) (16) (21) - P D . (7) - U - if 3fe . 

IB) ©> ( 1 7 ) •» e - A * ^ y „ * % «9~ft;0*.=.*au 

»*SI 5 5 - , (13) •» » a» j£ ** $ „ 

<1S)»- « 1 O 2 9 - % (19)-»2<D;7- 




^ 1 m 



»2<D 



1 ! *t 15 I 

H , 1 y 1 1 1 



-13 



.24 



23 



26 



r 



Ln- 



.Z. 



»»» 



25 




-464 — 



